Glutathione is required to regulate the formation of native disulfide bonds within proteins entering the secretory pathway.
The formation of native disulfide bonds is an essential event in the folding and maturation of proteins entering the secretory pathway. For native disulfides to form efficiently an oxidative pathway is required for disulfide bond formation and a reductive pathway is required to ensure isomerization of non-native disulfide bonds. The oxidative pathway involves the oxidation of substrate proteins by PDI, which in turn is oxidized by endoplasmic reticulum oxidase (Ero1). Here we demonstrate that overexpression of Ero1 results in the acceleration of disulfide bond formation and correct protein folding. In contrast, lowering the levels of glutathione within the cell resulted in acceleration of disulfide bond formation but did not lead to correct protein folding. These results demonstrate that lowering the level of glutathione in the cell compromises the reductive pathway and prevents disulfide bond isomerization from occurring efficiently, highlighting the crucial role played by glutathione in native disulfide bond formation within the mammalian endoplasmic reticulum.